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洋鱼类生殖机能的影响报道很少。采用三环的菲（PHE）（0、0.06、0.6 和 6 μg/L）
暴露 50 天后，雄性褐菖鲉（Sebastiscus marmoratus）性体比指数和精子的比例
随着浓度升高呈现 U 形曲线的变化。通过转录组学和 Real-time PCR 技术，测定
褐菖鲉与生殖相关基因的 mRNA 表达情况。在菲的暴露组，促性腺激素释放激
素、促卵泡激素、促黄体激素的 mRNA 水平，雌激素含量和 γ-谷氨酰转肽酶活
性都显示一个 U 形的剂量反应，在 0.06，0.6 μg/L 浓度组这些指标发生显著地变
化，而在 6 μg/L 没有显著变化。脑中谷胱甘肽硫转移酶（GST）活性呈 U 形变
化，这导致脑中的 PHE 的积累呈倒 U 形。PHE 在大脑中生物转化可能是生殖过
程中引起毒物兴奋效应的原因。我们的结论清楚地解释了环境浓度 PHE 暴露后
引起精子发生的 U 形剂量效应，并阐明了作用途径。 
在雌性黑点青鳉（Oryzias melastigma）从出膜后一个月开始到性成熟为期 80
天菲（0、0.06、0.6、6 和 60 μg/L）的暴露实验中， 0.06、0.6 和 60 μg/L PHE
抑制卵巢的发育，产卵频率和产卵数量的减少，影响卵子质量和 F1 代胚胎发育
心率的异常，降低 F1 代仔鱼的出膜率和出膜后的正常游动。雌鱼脑-垂体-性腺
轴和肝脏中与生殖相关基因 mRNA 的表达量呈现 U 形的剂量反应，而脑中的
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Phenanthrene is one of the most abundant polycyclic aromatic hydrocarbons in 
the aquatic environment. So for, few reports have been published concerning that 
reproductive inhibit of polycyclic aromatic hydrocarbons. Our research showed that 
reproductive and transgenerational toxicity of phenanthrene on male and female rock 
fish（Sebastiscus marmoratus）: hormetic dose-response and the reason. After 50 days 
exposure, the gonadosomatic indices of the testis and percentage of sperm produced 
showed a U-shaped dose response. The levels of salmon-type gonadotropin releasing 
hormone, follicle-stimulating hormone, luteinizing hormone mRNA, 17β-estradiol, 
and γ-glutamyltranspeptidase activity were all reduced significantly from 0.06 and 0.6 
µg/L PHE exposure as compared with the control. Glutathione S-transferase activity 
in the brain showed a U-shaped dose-response, which was related with PHE 
accumulation. Those dates clearly demonstrated the U-shaped effects of PHE 
exposure on spermatogenesis and also elucidated the action pathway. 
Marine medaka (Oryzias melastigma) was exposed to PHE（0、0.06、0.6、6 和
60 μg/L）for 80 days. PHE exposure suppressed the spawning frequency, egg number, 
egg quality; induced swim-up failure, mortality, and cardiac arrhythmia in the F1 
generation. Time to hatch and swim-up success are inhibited by PHE. The expression 
of genes related with the brain–pituitary–gonadal (BPG) axis and vitellogenin 
production were all showed a U-shaped dose response, which clearly demonstrated 
the hormesis of PHE exposure on reproductive development and also elucidated the 
action pathway. Besides, PHE exposure to marine medaka resulted in a hormetic dose 
response of F1 generation. The transgenerational toxicity of PHE on medaka could be 
induced by PHE accumulation in embyro and lack of vitellogenin.  
This result would bring a difficulty and a challenge to any risk assessment of 
PHE exposure to the reproductive health of fishes. Therefore, it is important that a 
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